4. Changes in the height, the amount of cytoplasmic colloid and the apocrine secretion of the posterior epithelium occur after adrenalectomy and castration.
The pituitary cleft in the rat is a space located between the pars distalis and pars intermedia; in shape it resembles a concavo-convex lens, the concavity of which is formed by the pars intermedia and the convexity by the pars distalis. Laterally, where the two lobes are united, it forms two pouches (Text- fig. 1 ).
The pituitary cleft is not only found in rodents, but also in other mammals and in man during childhood [Selye, 1943] . It is occupied by colloid, which can also be found in cysts in the pars distalis. In cattle the colloid-containing cavities may be lined either by cylindrical ciliated cells with some intervening goblet cells or by an endothelioid-type of epithelium [Bassett, 1951] . Selye [1943] found that intravenous injection of hypertonic sodium chloride solutions in rats results in an increase in the amount of colloid material, both in the pituitary cleft and in the small cystic cavities of the anterior lobe, but we have been unable to repeat this observation in our laboratory.
In order to determine the origin and significance of the colloid material and of the structures involved in its production, the fig. 6 ). The eosinophils, like the basophils, transform their granules into vacuoles that exhibit an affinity for Orange G.
The height of the posterior epithelium of normal, adrenalectomized and castrated rats is summarized in Table 1 . This shows that no changes are induced by adrenal¬ ectomy, but that gonadectomy is associated with a significant flattening of this epithelium.
DISCUSSION
The histological picture of the two types of epithelium in the pituitary cleft of the rat and of the exfoliation of the chromophilic cells from the pars distalis implies that these structures may be connected with the production of the colloid.
The posterior epithelium seems to contribute both an apocrine and a colloid secretion. This contention is supported by the presence of colloid droplets inside the cytoplasmic evaginations which project into the lumen of the cleft (Plate, figs. 1,2) for the alternative interpretation of this appearance, namely, that colloid is being reabsorbed by the cells of the posterior epithelium, seems unlikely. Further evidence that the posterior epithelium has an endocrine function is provided by the observation that the difference in the mean height of this epithelium between normal and castrated and between adrenalectomized and castrated rats was statistically significant, while there was no significant difference between normal and adrenalectomized animals. There was no correlation between the amount of colloid of the cleft and the height of this lining (r--0-09) from which it may be inferred that the changes in height were not passively induced.
The anterior epithelium would seem to contribute to the formation of colloid only through the mucus produced by its few goblet cells (Plate, fig. 4 ). The pars distalis may contribute to the formation of colloid by two different mechanisms: by the disintegration of chromophilic cells and by transudation of plasma from the capillaries near the cleft. Although Rasmüssen [1927] described globules of colloid in blood vessels, we were unable to observe them, but theoretically colloid could be absorbed either through the capillaries or through the posterior epithelium.
The nature and functional significance of the colloid is far from clear. Rasmüssen [1927] thought that it might play some part in the secretion of hormones from the pituitary gland, and although Bassett [1951] reported that tests for biological activity in colloid material taken from large cysts were negative, its derivation in part from the chromophilic cells of the pars distalis suggests that it must be of a hormonal character. In this connexion Catchpole [1949] , Purves & Griesbach [1951 , 1952 and Halmi [1952] believed that the granules of the basophilic cells might be the gonado¬ trophic and thyrotrophic principles produced by the adenohypophysis, and Lewis, Lee & Astwood [1937] found intermedin in the colloid of the cleft. The morphological changes in the posterior epithelium which followed adrenalectomy and castration in the rat now favour the view that this epithelium also might participate in the mechanism of production of some hormones but not in others. 
